The data volume is post-stack time migrated, processed to a zero phase wavelet, and displayed with a polarity such that acoustically hard reflections (increase of horizons in the 3D seismic survey were provided by long range correlations to exploration boreholes Or-South-1, Nir-1 and Gaza-Marine-1 (Fig. DR4) .
Seismic and well database
The data volume is post-stack time migrated, processed to a zero phase wavelet, and displayed with a polarity such that acoustically hard reflections (increase of (Brown, 2011) . The P wave velocity for the Messinian of 4,200 m/s is taken from exploration wells that drilled through the salt sheet to the southwest of the study area (Feng et al., 2016) giving a vertical resolution of 35 m within the salt. These velocities were used for depth conversion, along with an estimated 3,000 m/s for the pre-Messinian interval. Stratigraphic calibration of the key marker horizons in the 3D seismic survey were provided by long range correlations to exploration boreholes Or-South-1, Nir-1 and Gaza-Marine-1 (Fig. DR4) .
Interpretation criteria for identification of pockmarks and fluid escape pipes
Pockmark craters were interpreted according to standard seismic interpretation criteria including a circular planform, crater-like morphology and incision at their base (Judd and Hovland, 2009 ). The absence of any seismically resolvable fill in the seafloor pockmark was used to infer a probable Holocene age (c.f. Reiche et al., 2014) . Fluid escape pipes were interpreted based on diagnostic seismic features including loss of reflection coherency in a cylindrical zone, anomalous amplitude reflections within and immediately surrounding the pipe, and an upper termination in a pockmark crater (Moss and Cartwright, 2010; Cartwright and Santamarina, 2015) (Fig. 2; Figs. DR2 & DR3). Imaging challenges for interpreting fluid escape pipes within thick salt layers were taken into account (Kirkham et al., 2017 ) and contribute to positioning uncertainties for the calculation of flow velocity. This primarily affects the detailed measurement of pipe diameter, rather than the center points of pipes or pockmarks. Reflection X (Fig. 2) was interpreted by connecting the most frontal circular amplitude anomaly identified on closely spaced amplitude slices through the volume. Each circular anomaly was digitised for each slice, and an interpolation routine was used to connect the individual anomaly outlines into a volumetric body (Fig. DR1 ).
Dating key seismic horizons
Marker horizons were correlated to petroleum exploration wells further south in the basin using the 3D seismic data and a regional 2D seismic survey (Fig. DR4) . The nearest boreholes that provide an age calibration for the important marker defining the formation of the earliest pockmark are Nir-1, Or-South-1 and Gaza-Marine-1 offshore Gaza, some 240 km to the south ( Fig. 1; Fig. DR4 ). The well ties indicate a Calabrian age for this onset marker horizon (c. 1.7 +/-0.3 Ma), based on calibration of the Gelasian-Calabrian boundary. The boundary is dated at 1.806 My (Gradstein et al., 2012) , and was identified in biostratigraphic well reports through the recognition of index taxa. The shallowest and last occurrence of D. brouweri is a regional marker for the top of Zone NN18 (1.95 Ma) (Catalano et al., 1998) . The lowermost section of the Calabrian is defined by the downhole decrease in the recovery of Gephyrocapsa spp. (Rio et al., 1997) and the first occurrence of G.tenellus, B. etnea and H. baltica (Barbieri et al., 1998) . These observations define the Gelasian-Calabrian boundary on seismic data within a range of error of approximately 150 ky (Fig. DR4) . The uncertainty reflects the errors implicit in long range seismic correlation and in correctly picking the zonal fossils used to date the horizon. The top and base of the Messinian Evaporites are confidently identified by correlation to well ties in the area of the Tamar Field, some 60 km to the southwest (Feng et al., 2016) (Fig. 1a) .
Salt Flow Kinematics
The average flow velocity for the upper boundary of the salt sheet was calculated from the biostratigraphic date for the horizon incised by the earliest pockmark, and the horizontal distance between the earliest and latest pockmark craters (3.4 km) (Fig.   DR1) . These values give an average flow velocity of 2 (+/-0.3) mm/a over the past 1.7 myrs. The shear strain rate of 4.23.10 -14 was calculated from the average velocity divided by the salt sheet thickness (1500 m), making the important assumption that the sheet did not thin during this time interval. The dynamic viscosity was calculated by dividing the shear stress by the shear strain rate (Barnes et al., 1989) , assuming a Newtonian rheology and homogenous composition for the salt sheet. Both of these assumptions are questionable, although at low temperature, and slow strain rate the salt deformation could be expected to be dominated by solution-precipitation creep which would be consistent with a Newtonian rheology (Jackson and Hudec, 2017) .
Thin interbeds of claystones have been inferred within the salt from analysis of petrophysical logs acquired in exploration boreholes further south in the basin (Feng et al. 2016) , and these would certainly influence the gross behaviour of the salt. We also assumed a constant temperature profile through the salt, which is a gross simplification, but have no data on temperature variations within, above or below the salt.
The salt was assumed to deform dominantly by shear traction at the upper boundary of the salt sheet, consistent with the idealised boundary conditions for Couette Flow (Weijermaars and Jackson, 2014). Shear stress was calculated for a present day overburden tilt of 0.7˚ measured from a depth converted seismic profile (Fig. 1D) 
